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1. Solve the following ordinary differential equations:

(a) (10%) (4xy+3y° — x)dx + x(x +2y)dy =0
(b) (10%) »"-2y'+y=e"+x
2. (10%) Solve the initial value problem

V' =y =2y=3e", p0)=1, y'(0)=-2.

3. (10%) Solve the initial value problem

d

gfl‘=}’1‘“43’2

d B L, »(0)=3, y,(0)=2.
'“‘)‘}‘2‘-4% =7y,

dt

4. (10%) LetH (s)=ﬁ. Find A(t) using the Convolution theorem of the
s(s—a

Laplace transform.
5. (10%) Solve the integro-differential equation by Laplace transform

Y(x)=1- f y()e 20t y(0)=1.
0

6. (10%) Solve the following simultaneous equations by Gauss elimination.
3x;, —2x, +2x, =10
X, +2x, —3x; =~1
4x, +x, +2x; =3
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7.Let A=
-2 =2

(a) (10%) Find the eigenvalues and the corresponding eigenvectors of A.
(b) (5%) Find an invertible matrix S suchthat S™'AS is diagonal.
(¢) (5%) Use result from (b) to compute A'®.

8. Prove (a) (5%) (A1) '=(A7H.

(b) (5%) (AB)' =B'A™".

where A and B are nonsingular matrices.
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